has considered the JPO Abstracts that were submitted with the Information Disclosure 
Statement filed March 19, 2002. 

With regard to the Drawings, Applicants have amended Figures 1(a), 1(b), and 
13 to indicate that these figures are prior art. 

Claim 5 stands rejected under 35 U.S.C. § 112, first paragraph, as being 
nonenabling. In response, Applicants have amended claim 1 to indicate that the level 
difference between the "magnetic film on the land and an uppermost surface of the non- 
magnetic film" is 5 nm or less. Support for this amendment can be found in the Specification 
on page 18, lines 4-5 and page 20, lines 6-10. 

Claim 2 stands rejected under 35 U.S.C. § 112 as indefinite. In response, 
Applicants have amended claim 2 to delete the term "almost identical" and inserted 
"substantially equal" as suggested by the Examiner. Withdrawal of this rejection is 
respectfully requested. Claim 12 has likewise been amended. 

Claims 1-3, 11 and 12 stand rejected under 35 U.S.C. § 102(b) as being 
anticipated by Osami (JP Patent No. 09-044843-A). In response, Applicants have amended 
claims 1-3, 11 and 12 to call for a "non-optical" magnetic disc. Claims 1 and 11 are also 
further amended to recite, among other things, a magnetic disc including a substrate on which 
a groove and a land are "concentrically" formed. Applicants respectfully traverse the 
rejection to claims 1 and 1 1, as now amended, since the cited references do not disclose (or 
suggest) a non-optical magnetic disc that includes a substrate on which a groove and a land 
are concentrically formed. 
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The Osami reference does not relate to a disc medium, but rather a magnetic 
recording card. See, for example, paragraphs 31 and 33 of the Examiner-provided JPO 
Abstract Translation and Machine Assisted Translation of the Osami reference, wherein the 
rectangular size of the magnetic-recording card 1 is set to 45 mm long by 85.5 mm wide in 
accordance with international standards. Magnetic tapes 6 each having a magnetic layer 1(b) 
are deposited on a non-magnetic card based body 1(a) to form a signal recording region 3. A 
recessed part 5 is filled with a protective material 12 (see the Abstract). Osami does not 
disclose forming the land and groove concentrically, or having air flow which is generated 
between a head and the recording card. For these reasons, Applicants consider claims 1 and 
11 as allowable. Claims 2-3 depend from claim 1, and claim 12 depends from claim 11. 
Since amended claims 1 and 1 1 are now considered allowable, dependent claims 2-3 and 12 
are also considered allowable. 

Claims 1 and 1 1 stand rejected under 35 U.S.C. § 102(b) as being anticipated 
by Kashiwagi et al. (U.S. Patent No. 5,846,626). The Kashiwagi et al. reference relates to an 
optical recording medium capable of recording and/or reproducing information by using a 
laser beam (see the Abstract). However, the cited reference does not disclose (or suggest) 
that a head floats by air flow between the head and a rotating disc. Moreover, the Kashiwagi 
reference does not disclose a non-optical magnetic memory disc medium or non-optical 
magnetic disc apparatus, as recited in claims 1 and 11, respectively. 

In the present Application, a head for read or write information floats on a non- 
optical magnetic medium by air flow between the head and the medium. Stable floating is 
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required to perform high-density recording. The Osami and Kashiwagi references do not 
require stable floating of their heads because those heads do not float on the medium by air 
flow. Therefore, the object of the Osami and Kashiwagi references is different from the 
present invention. For the reasons submitted above, Applicants consider amended claims 1 
and 1 1 in condition for allowance and respectfully request withdrawal of this rejection. 

Claims 2-3, 5, and 12 stand rejected under 35 U.S.C. § 103(a) as being 
unpatentable over Kashiwagi et al., and further in view of Yasumichi et al. (JP Patent No. 04- 
25 1434- A). For the reasons stated above, claims 1 and 11 are now considered allowable. 
Since claims 2 and 5 are dependent from claim 1, and claim 12 is dependent from claim 11, 
these claims are also considered allowable. Therefore, Applicants respectfully request 
withdrawal of this rejection. 

Attached hereto is a marked-up version of the changes made to the claims and 
specification by the current amendment, captioned "Version with Markings to Show 
Changes Made." 
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Applicants submit that this Application is in condition for allowance, which is 



respectfully requested. The Examiner is invited to contact the undersigned attorney if an 
interview would expedite the prosecution. 



January 7, 2003 

300 South Wacker Drive 

Suite 2500 

Chicago, Illinois 60606 
Telephone: (312)360-0080 
Facsimile: (312)360-9315 



Respectfully submitted, 



GREER, BURNS & CRAIN, LTD. 



By 



Joseph P. Fox 
Registration No. 41,760 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

In the Specification : 

Please replace the paragraph beginning on page 2, line 5, with the following 
rewritten paragraph: 

In order to enhance track density of a magnetic disc medium, it is necessary to 
reduce the recording track width by narrowing the core width of a recording magnetic head. 
However, in the system utilizing a magnetic head for recording of information, extra- 
recording is conducted to the region (guard band) between the recording tracks with a 
leakage field generated from the side surface of the recording head. Such extra-recorded 
region is called the side erase which will become a cause of noise during the reproducing 
operation. Moreover, even when the core width of the recording magnetic head is narrowed 
by improving track density, since the width of side erase does not particularly almost change 
if the gap length and head flotation amount are not reduced, it is difficult, due to reduction of 
track width, to acquire the S/N ratio while on the occasion of reproducing the recorded data. 

Please replace the paragraph beginning on page 2, line 22, with the following 
rewritten paragraph: 
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Therefore, as illustrated in Fig. 1(b), there is proposed a disc medium 61 
wherein a groove 9 is previously formed along the circumferential direction of a disc 
substrate 2 and then it is used as athe guard band to physically isolate the track. The 
magnetic disc medium 61 is considered thought very effective for realizingf eafee higher 
density of the track because the track edge noise can be controlled when the groove has the 
sufficient depth. 

Please replace the paragraph beginning on page 3, line 3, with the following 
rewritten paragraph: 

However, on the medium on which the groove is formed, an uneven surface 
having theajevel difference of several tens of nm to several hundreds of nm is finally left on 
the surface. When considering the future trend of the magnetic disc medium indicating that 
the flotation amount of the magnetic head becomes 30nm or less with enhancement of 
density of the magnetic disc medium, a problem will be generated in the vi e wpoint of 
reliability will occur due to the reason explained below. 

Please replace the paragraph beginning on page 3, line 12, with the following 
rewritten paragraph: 

In the hard disc drive, high speed revolution of disc generates air flow to float a 
slider mounting a magnetic head and thereby the magnetic head executes the data recording 
and reproducing operations through non-contact with the disc. However, it is known that if 
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the disc has anthe uneven surface, the flotation amount of the slider varies to become 
unstable depending on disturbance of an air flow. This fact has been neglected when the 
flotation amount is comparatively as large as 50 nm to 100 nm, but it becomes a maior tafge 
problem when the flotation of slider is_as small as 30 nm or less which will be required in the 
future. 

Please replace the paragraph beginning on page 4, line 7, with the following 
rewritten paragraph: 

In the magnetic recording medium of the present invention, groove and land 
are formed on a substrate and a magnetic film is laminated on this substrate. Therefore, 
tracks are magnetically isolated to reduce the track edge noise. Moreover, on the magnetic 
film on the groove, a non-magnetic material is deposited up to athe position higher than the 
land surface on the substrate. According to this structure, ajevel difference resulting from 
the land and groove of the substrate is reduced at the surface of the medium and thereby the 
medium surface becomes almost flat. Therefore, the air flow generated by revolution of the 
medium is never disturbed and thereby stable floating of the magnetic head for recording or 
reproducing information to or from thethts magnetic recording medium can be assured. 

Please replace the paragraph beginning on page 4, line 22, with the following 
rewritten paragraph: 

Moreover, in the present invention, after a magnetic film and a non-magnetic 
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film are sequentially laminated on the substrate on which groove and land are formed, a non- 
magnetic film is fused through the heat process. Thereby, a non-magnetic material fuses on 
the groove to deposit a non-magnetic material on the groove. As a result, level difference 
between the groove and land is reduced on the medium surface to attain flatness of the 
medium surface. Here, thea problem that the other materials are also fused when the non- 
magnetic material is heated can be eliminated by introducing, as the material of non- 
magnetic film, a material having the melting point lower than that of the other materials 
forming the magnetic recording medium. Moreover, when a non-magnetic material film 
laminated on the land is fused and thereby eliminated from the land, the groove is perfectly 
filled with the non-magnetic material film and aflat surface of the medium can be attained 
without leaving extra non-magnetic film on the land by laminating the non-magnetic film in 
the depth of groove width/land width x groove depth. 

Please replace the paragraph beginning on page 6, line 1 8 , with the following 
rewritten paragraph: 

Fig. 2 illustrates a cross-section of a magnetic recording medium 1 of the 
present invention. Namely, anun underlay er film 3, a magnetic film 4 and a protection film 6 
are sequentially laminated on a substrate 2 where a groove 8 and a land 9 are formed and a 
layer of lubricant 7 is formed on the protection film 6. Moreover, on the groove 8, a thin film 
5 for smoothing is deposited up to the height of the magnetic film 4 on thet-he land 9 via the 
underlayer film 3 and magnetic film 4 to eliminate ajevel difference at the laminated surface 
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of the protection film 6. Therefore, the upper layers above the protection film 6 are flat in the 
shape. Each film forming the magnetic recording medium 1 will now be explained. 

Please replace the paragraph beginning on page 9, line 10, with the following 
rewritten paragraph: 

Here, thc The underlayer 3 is not always required , and it is also possible to 
introduce athe structure wherein that a magnetic film 4 is laminated on the substrate 2 not by 
way of the underlayer. Moreover, the underlayer 3 may also be formed in athe-multi-layer 
structure. 

Please replace the paragraph beginning on page 12, line 11, with the following 
rewritten paragraph: 

As explained above, in this embodiment, since the groove is filled with the 
smoothing thin film material by heating and fusing this material, the smoothing thin film 5 is 
requested to be formed of a material having athe melting point which is lower than that of the 
other materials also forming the medium 1 so that these other materials are material is never 
fused when the smoothing thin film material is fused. Moreover, since the smoothing thin 
film 5 is heated with ajaser beam, athe higher light absorbing coefficient is also required. As 
theThe material satisfying such requirements, Te or a compound which is mainly composed 
of Te with inclusion of any one of C, Se and S may be listed. Particularly, Te has athe 
melting point of 450°C which is extremely lower than that of the material forming the 
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magnetic film 4 and assures ahigher light absorbing coefficient in the wavelength of the 
semiconductor laser. Moreover, the compounds such as TeC, TeSe, TeCS 2 have the 
excellent oxidation proof characteristics charactcristic and higher pehote photo - sensitivity in 
comparison with the-discrete Te. 

Please replace the paragraph beginning on page 13, line 1 1 , with the following 
rewritten paragraph: 

Moreover, as illustrated in Fig. 6, an interval between the laser beams pot of 
heating laser 14 and the laser beams pot of tracking laser 1 5 is adjusted to become equal to an 
interval d between the land 8 and groove 9 and moreover the tracking laser 1 5 is allocated 
before the heating laser 14 for the moving direction of the actuator 13 indicated with the 
arrow fflariqnarked A. Namely, when the laser beam spot of the tracking laser 1 5 radiates the 
groove 9, the laser beam spot of heating laser 14 and the land 8 overlap with each other. 

Please replace the paragraph beginning on page 13, line 2 1 , with the following 
rewritten paragraph: 

17 designates a timer which is reset when it counts up the preset time of the 
preset heating laser 1 4 for radiation on the land. 1 8 designates a counter to which the number 
of lands of disc medium 1 is set and this preset value is subtracted each time when the timer 
17 is reset. Namely, this counter is reset when the number of times of resete est of timer is 
matched with the number of lands of the disc medium 1 . 
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Please replace the paragraph beginning on page 14, line 2, with the following 
rewritten paragraph: 

A controller 1 1 determines, when detection of resetfest of the timer 17 occurs , 
that the groove filling process being executed is completed and drives the actuator 1 5 in the 
direction of the arrow mari tmarked A of Fig. 6 in order to move the laser beam spot of heating 
laser 14 to the neighboring groove. The controller 1 1 determines, when it is detected that the 
laser beam spot of tracking laser 15 radiates the groove 9, that the laser beam spot of heating 
laser 14 is located on the land 8 and it stops operation of actuator 16 and starts again the 
operation of timer 17. Moreover, when the controller 1 1 detects that a value of counter 1 8 is 
0, it determines that all grooves on the disc 1 are filled and instructs the heating laser 1 5 to 
stop radiation to the land. In theabove example, since the actuator 15_is moved in an interval 
of the-constant time, the amount of heat received from the laser fluctuates among the lands 
due to the difference in the length of the circumferential direction. Therefore, it is allowed 
that the number of rotations of spindle motor 12 is counted and the actuator 1 5 is moved in 
every constant number of rotations. 

Please replace the paragraph beginning on page 1 5 , line 1 1 , with the following 
rewritten paragraph: 

A lubricating film 7 is composed of a fluorocarbon phlorocarbon resin-based 
material and has the thickness of 0.5 nm to 2 nm. The lubricating film 7 is formed in such a 
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manner that a film of lubricant is formed on the medium when the medium 1 is soaked into 
the solution including th^above material. Thickness of the lubricating film 7 depends on the 
concentration of material in the solution and the rate of speed of removal o f pulling up the 
medium from the solution. 

Please replace the paragraph beginning on page 1 8, line 24 , with the following 
rewritten paragraph: 

The smoothing thin film 5 is formed by moving the substrate 2 to the other 
sputtering apparatus because the gas to be introduced into the sputtering chamber is different 
from that used when the underlayer and magnetic film are formed. The smoothing thin film 
5 is formed, after the inside of sputtering chamber is evacuated to 1 x 10-8Torr, on the 
magnetic thin film 4 in thickness of 6 nm under the conditions that the substrate temperature 
is 20°C and gas pressure in the sputtering chamber is SmTorr in the mixing ratio of CH 4 :Ar 
of 1:9. After the smoothing thin film 5 is formed, the smoothing process is executed. The 
smoothing process is conducted by rotating the substrate 2 in the speed of 1000 rpm and the 
smoothing thin film 5 of each land is irradiated with the semiconductor laser 10 in the 
wavelength of 790 nm and laser power of 2.5 mW in maximum. As a result of the smoothing 
process, the smoothing thin film 54 on the land flows onto the groove and the level 
difference at the surface of medium has been reduced up to 2nm. 



Appendix Page A-8 



20 UneJ,-*^** 8 

-"T,, 

, c the head can floating ofneao, 

levd differ be^n^ 



e21 to e*,-** fctt0Mn8 

PteaseteplaoeteP^ 

■ ,,foradisct»edta»° f(he 

^^itostratesahead 

^ pe ndBPageA-9 



related art illustrated in Fig. 1 . Since the groove is not formed on the substrate in the medium 
of Fig. 1(a), the surface is flat and the head can realize the floating of 1000 hours or longer. 
Meanwhile, in the case of medium illustrated in Fig. 1(b) wherein the groove is formed on 
the substrate, a crash has been generated within only hours. 

Please replace the paragraph beginning on page 22, line 2, with the following 
rewritten paragraph: 

From the result of Fig. 13±4 and Fig. 1 2, it can be understood that the flotation 
duration time identical to that of the flat medium on which the groove is never formed can be 
obtained because the magnetic memory medium of the present embodiment has the level 
difference of only 2nm between land and groove. 

In the Claims : 

Please cancel claims 6-10, without prejudice, and amend claims 1-5 and 1 1-12 

as follows: 

1. (Amended) A non-optical magnetic memory disc medium 
characterized in comprising : 

a_substrate on which a_groove and ajand are concentrically formed; 
a_magnetic film laminated on said substrate; and 

a_non-magnetic film deposited on said magnetic film on said groove up-to athe 
position higher than the land of the substrate. 

Appendix Page A- 10 



2. (Amended) A non-optical magnetic memory r c cording disc medium 
according to claim 1, wherein charactcrized in that said non-magnetic film on the groove is 
deposited up to athe height substantially equal almost identical to said magnetic film on the 
land. 

3 . (Amended) A non-optical magnetic memory disc medium according 
to claim 1, characterized in that wherein said non-magnetic film is formed of a material 
having athe melting point which is lower than that of another material formingo f said 
magnetic film. 

4. (Amended) A non-optical m agnetic memory disc m edium according 
to claim 3, characterized in tha t wherein said non-magnetic film includes at least Te. 

5 . (Amended) A non-optical magnetic memory disc medium according 
to claim 1, characterized in that wherein the level difference between the magnetic film on 
the land and an uppermost surface of the non-magnetic film g roovc and land at the upper 
most surface is 5 nm or less. 



11. 

comprising: 



(Amended) 



A non-optical magnetic disc apparatus characterized in 
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a non-optical magnetic disc including a substrate on which a_groove and ajand 
are concentrically formed, a magnetic film laminated on said substrate and a non-magnetic 
film deposited up to athe height higher than the land of said substrate on said magnetic film 
on said groove; 

aLspindle motor for rotating said magnetic disc; 

ahead for writing or reading data to or from said magnetic disc; and 

an_actuator for moving said head in athe radius direction of said magnetic disc. 

1 2 . (Amended) A non-optical magnetic disc apparatus according to claim 
1 1 , characterized in tha t wherein said non-magnetic film on the groove of said magnetic disc 
is deposited up to athe height substantially equal almost identical to said magnetic film on the 
land. 
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